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USSR/Opticn - Physical Optics, K-5 

Abat Journals Referat Zhur ~ Fizika, No 12, 1956, 35791 
Authors Idsitsa, M. P., Shishlovekty, A. A. 

_Institutions None 


Titles The Calculation, Preperation and Investigation of a Polarization 
Pile 


Original : 
Periodical: WNauch. zap. Kiive!k. un-t, 1955, 1h, No 8, 141-157 


Abstract: A theory is given for a multilayer polarizer consisting of any 
number (m) different non-absorbing thick Plane~paraliel layers. 
A separate analysis given for the case of identical absorbing 
layers. Equations are obtained for the intensities of the light 
beams, reflected or transmitted through the multilayer pile, and 
equations are given permitting calculation of the degpee of 
polarization (Pg,,) in the absence of absorption, using a gless 
pile as an example. Its suitability is shown for all the: working 
range of angles g The following results are obtained: 
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ways USSR/Optics - Physical Optics, K-5 
Abst Journals Referat Zhur « Fizika,-No. 12, 1956, 35791 - 


-Abstract: (a) In the range 0< o<$/2Pq,, there is a maximm, the position 
; of which shifts as m increases oward the region of smaller 
anglesy as m becemes infinite it corresponds to the Brewster 
angle. (b) At @ = 41/2 we obtain Pa, = const, regardless of n. 
- The value of Pa, is determined in this case only by the index of 

refraction n. It is shown that the degree of polarization de- 
pends substantially on the absorption, leading to an increase in 
Pa,,- Investigation of seleniun piles (m #1, m ®)) absorbing 
in the visible portion of the spectrum (A = 589 mi), led to re- 
sults that are in good agreement with the calculated fata. The 
authors propose that the established dependence can be used to 
measure the absorption of solid isotropic substances. A de- 
scription of the technology of preparing a selenium pile, in- 
tended for polarization of infrared radiation » is given. 
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A new intense-light hydrogen lamp, Izv. AN SSSR. Ser. fiz. 19 
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1. Kafedra eksperimental'noy fiziki i optiki Kiyevskogo gosudar- 
stvennogo universiteta imeni 1.G.Shevchenko. 
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USSR/Optics ~ Photometry. Colorimetry. K-10 


Abs Jour : Referat Zhur ~ Fizika, No 3, 1957, 8077 


Author : Kondilenko, I.I., Lisitsa, M.P. 
Title : New Hydrogen Lamp of ‘High Brightness 


Orig Pub : Zh. tekhn. fiziki, 1955, 25, No 7, 1316-1322 


Abstract : Description of the construction, technology of manufactu- 
ve, and test results of an hydrogen arc tube of low pres- 
sure. The cathode is a nickel hemisphere 15 mm in radius. 
Its internal surface is covered with oxide. Heating is 
indirect. The electrons emitted by the cathode are inci- 
dent on the anode through an opening 3 mum in diameter, 
made in the center of a molybdenum disk, tightly covering 
the cathode hemisphere. The anode is made of a molybde- 
num plate in the form of a saucer with an opening in the 
middle (diameter 5 mm), which is attached to a nickel — 
ring. The maximm discharge current without water cooling 
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USSR/Optics - Photometry. Colorimetry. 


Abs Jour : Referat Zhur - Fizika, No 3, 1957, 8077 


is 17 amp, and the current density is 240 amp/cm@. 

The most favorable hydrogen pressure is 1.6 -- 4.2 m 
mercury. Increasing the discharge current causes the 
radiation intensity to increase linearly, and the ener- 
gy distribution over the spectrum remains constant. 

The dependence of the discharge current and of the volta- 
ge drop across the tube on the change in the hydrogen 
pressure was inyestigated. In the pressure range bet- 
ween two and 12 mm mercury the tube operates as a rec- 
tifier. Increasing the pressure decreases the differen- 
ce between the firing and arcing potentials. 
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Spestrophotomstrdc method for determining the polarization degree 
of alloys, Nauk povid. KDU no.1:21 '56. (MIRA 11:4) 
(Alloys-~Spectra) 
(Polarization (Light)) 
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Concerning certain characteristics of interference light filters. 
Nauk.zap.Eiev,un. 15 no.5:13-18 56. (MERA 10:7) 
' (Light filters) (Interference (Light)) 
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Effect of interference on the polerization vronerties of culti- 
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Interferentiagl microscope for measuring thin coatings and the 
phase shift, Zave lab. 22 no.9s1072~1075 '56, (MIRA 9:12) 


1, Kiyevakiy gosudarstv¥ennyy. universitet imeni T, G, Shevchenko. 
(Interferometry) (Microscope) (Metals—Testing) . 
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AUTHOR: Lisitsa, M.P. and Shishlovskiy, A.A. 51-5-14/26 


TITIZ: Polarisation of Light Reflected by a Pile (of Glass Plates) 
(Polyarizatsiya sveta, otrazhennogo stopoy) 


PERIODICAL: Optika i Spektroskopiya, 1957, Vol.2 No.5, 
pp-637-644 (USSR) 


ABSTRACT: The degree of polarisation of a pile of m plane -parallel . 
.. Blass plates, each of Pia refractive index n is given by: 
sin 


‘Ps a(n- - 1) ~ cosp (4) 


“Cn? cose -~ a)" +a - cosp)“n>] a cosp + m(n“cosy - a)*(ari"Sbp)* 


3 where 9 = the angle of incidence and a = (n? - sin») 2 

set ..& pile of plates is used since only about 7% of the incident 

" light is reflected by a single plate. The incident beam is 
usually divergent, so that only axial rays can be made to satis~ 
fy Brewster's condition for complete polarisation: 


n ce © 
sing =. COB Y = ‘ 
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For the above reasons, it is of interest to find the depend- 
Gard 1/3ence of P. on m and n.: 
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51-5-14/ 26 
Polarisation of Light Reflected by 4 Pile (of Glass Plates). 


. Figs. 1 and 2 show dependence of P on for iles consisting 
of 1 plate 62}: 3 plates (II) and 10 plates (III). In Fig. l, 
n = 1.516 glass); in Fig.2 n= 2-92 (a theoretical value). 


of 29 , the rangeof incident angles at which maxima of Pp 
Increase of the refractive index (n) makes this effect 


of m on AM very pronounced. Fig.3 shows good agreement 
between the experimental values (dashed Saeee) and the theor- 
f etical ones (continuous curves) for m=l, 4 and 10, respect- 
: -"Svely. The authors studied the way in which, in a single plate, 
‘the incident ray is proken up by multiple reflections into sec- 
sondary rays. The number of these secondary rays,k,depénds on the 
plate thickness, its length and the angle of incidence of the 
original ray. ‘The effect of -k on polarisation P ina 
single plate 4s shown in Figs. 4 and 5. Fig. 6 shows calculated 
p= f(p) curves for a five-layer pile of selenium (n = 2.42 
curve III is calculated from eq- (4) on p.637, 
the effect of all the secondary rays; other 
Fi tL, lv = VIII) take into account only selected 
Fig. 7 shows dependence of polarised-light * 
jenium pile; curve I includes 
nly some selected 


iy 


curves 
secondary rays. 
intensity on 9 for the same se 
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AUTHOR: Lisitsa, M.P. and Tavelykh, ii.G. 51-5-23/26 


TITIE: Thin~layer Optics (Optika tonkogo sloya) I. Phase Shift 

ne on Reflection of Light from Thin Films of Silver, Germaniun, 
Tellurium and Selenium. (I. Sdvig fazy pri otrazhenii 
sveta ot tonkikh plenok serubra, germaniya, tellura i selena) 


PERIODICAL: Optika i Spektroskopiya, 1957, Vol.2, No.5, 
Pp. 674 - 676 (USSR) 


ABSTRACT; By thin films, the authors understand transparent or non- 
transparent layers whose properties depend on their thickness 
and differ from the properties of bulk samples. This paper 
studies quantitatively the phase-shifts of the reflected light 
for films of silver, germanium, tellurium and selenium when 
the thickness of these films changes. The phase-shift 6 was 
studied on wedge-shaped samples. The samples were prepared by 
deposition in vacuum on glass plates. Purities of the materials 
deposited were as follows: silver - 99.98%, tellurium - 99.7%, 
selenium - 99.5%. The purity of germanium can be inferred 
from its besistivity which was 50 Q.cm. The phase~shift is 
meapured by the method described in Ref.7. Results are shown 
in Figs. 1 (silver), 2 (tellurium),3 (germanium) and 4.(selen-: 
ium). In the figures, the thickness d is giyen in Xe all 

Card 1/2these results refer to reflection of the 5464 i wavelength. 
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51-5-23/20,.—~CO~™S 
Thin-layer Optics I. Phase-shift on Reflection of Light from Thin 
Films of Silver, Germanium, Tellurium and Selenium, 


Comparison of the four figures shows that in each case, at 
the lowest thicknesses, there 1s a phase-shift minimum, In 
addition to that minimum, there is at least one maximum of 
phase-shift for each substance, Silver differs from the 
other three semiconducting substances by reaching 4 value 
6 = 1.27 at about 100 A and this value does not materially 
vary with further increase 4n thickness. Semiconductors, on 
the other. hand, show further’ minima and maxima in the phase~ 
shift with increase-in thickness. . These differences may be 
related to the structure of the films (4t 1s known that 

- gdiver and tellurium films are crystalline, selenium and 
germanium are amorphous). The results quoted in this paper 
are not sufficient for firm ‘conclusions on this point. 
There are 4 figures and 15 references, of which 6 are Slavic. 
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120-3-13/40 


AUTHORS: Lisitsa, M.P., Malinko, V.N. 


TITLE: Quantitative Spectral Absorption Studies of Liquids in the 
Fields of Strong Vibrational Bands (Kolichestvennyye 
spektroabsorbtsionnyye issledovaniya zhidkostey v oblastyakh ff 
intensivnykh kolebatel'nykh polos) : 


sa a aed i Tekhnika Eksperimenta, 1957, Nr 3, pp.52-54 
7 USSR 


ABSTRACT: There is not much information on the infrared absorpt- 
ion of liquids, particularly in those parts of the spectrum 
where the coefficient of absorption, k , reaches tens of 
thousands cm This is mainly due to experimental diffi- 
culties which occur when one tries to use the law 
I= I, exp(-kd) directly, Already at k =104%em-!, a is 


‘of the order of ap for kdrwl. No one has managed to ob- 
tain such small thicknesses, In the present paper a possible 
way of removing this difficulty is considered, If the ab- 
sorption of the liquid is large, then, instead of a contain- 
er of the usual type, it is possible to use one which does 
not include spacers, i.e., the thin layer of liquid is held 
between the plates by surface tension forces. Such a meth- 
od has already been used in transmission measurements (Ref, 

Card 1/2 3). By regulating the degree of closeness of the plates it 
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129-3-13/40 


Quantitative Spectral Absorption Studies of Liquids in thc Fields 
of .Strong Vibrational Bands. 


is easy to change the thickness of the layer. Furthermore, 
the effect of reflection must be excluded, This method was 
used to obtain the absorption curve for liquid CCl, near 


le »w» .. The thickness of the layer was varied between 0,5 - 
1.5 2 . Results of measurements are shown in Fig.2, The 
curve consists of two components with maxima, at 762 and 
784 cm-l . ‘The splitting is equal to 22 cm™~ and is due to 
Fermi resonance. There are 2 figures and 8 references, of 
which 1 is Russian, 5 English, 1 German and 1 French. 


“ASSOCIATION: Kiyev 3iate University im, 1T.G.Shevchenko(Kiyevskiy 
gosudarstvennyy universitet im T.G. Shevchenko) 
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Z4.G3 00 
AUTinUNé Lysytsya, M. P. 
EN CRs 
TITLE: “Germanium polarizers, I 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 6, 1962, 11, abstract 6G89 
("visnyk Kyyivs'k. un-tu"”, 1958, no, 1, ser, fiz. ta khimiyi, no. 1, 
9 - 14, Ukrainian; Russian summary 


in which each component consists of a three- 


layer Ge-Si-Ge film, is described. The theory of this type of polarizer is 
given, and the results of an experimental study of its optical characteristics 
are presented, It is shown that three films are perfectly sufficient for the 
full polarization of the light that has passed through. Thus, the polarizing 
qualities of the new device are better than those of a selenium pile which is 
she most widespread polarizer of infrared radiation, A distinguishing feature 

of combined films is their greater mechanical strength as compared with selenium 
films, However, they fall behind the latter as to transparency. 


(Abstracter's note: Complete translation] 


TEXT: — A combined polarizer, 
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A061/A101 


Lysytsyes M. P. 


Germanium polarizers. II, Mirror polarizers 


Referativnyy zhurnal, Fizika, n0- 6, 1962, 11s abstract 6090 
1958, no. 1, ser. fiz, ta khimiyl, 


("vienyk Kyyivs th, un-tu", 
Ukrainian; Russian summary) 4 


PERIODICAL: 


no. ly 19 7 2c 


TEXT Some designs of 
The best characteristics are z 
operating on reflection & transmission. The most accomplished design of & re~ 
fiecting polarizer consists of two mirrors, 
yided by thin Ge layers (a = 1,100 R), applied to @ rock salt 

5 characterized py high Light-gathering power and 


tion in vacuum. This system 4 
ation that practically attains 100%. About the same char- 
which operates 


by a degree of polariz 

acteristics apply to the most efficient interference polarizer, 

on transmission. It consists of @ plane-parallel rock salt plate, either face 
Al1L calculations and measurements of 


of which is coated with @ thin Ge layer. 
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Germanium polarizers, II, Mirror polarizers A061/A101 . 
optical characteristics are performed for the Brewster angle, Part I see ab- ue 
stract 6089. 


[Abstracter's note; Complete translation] 
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LISITSA, MAP, [Lysyteia, M.P.]; MALINKO, VN. [Malynko, V.H.] 


S., Effect of aggregate state on the intensity and structure of certain 
absorption bands of carbon tetrachloride in the presence of Fermi 
resonance {with summary in English]. Uxr.fiz.zhur. 3 no 4: 482-487 
Jl-ag '58. (MIRA 11:12) 


1. Kiyevakiy gosudaratvennyy universitet. 
(Carbon tetrachloride--Spectra) (Molecules) 
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Si. 4.-3-24/30 
AUTHORS:  lLisitsa, M.P. and Tsverykn, H.C. 
TITLE: | Optics of Thin Filme. IL. Properties cf Tellurium. 
- (Qptika tonkego sloya. IT. Svoystva sellure.) 
Zz 


PERIODICAL: Optika i Spektroskopiya, 1958, Voi-IV, Nre3, 
pp> 373-377 (USSR) 


ABSTRACT: Tilms of telluriun were prepared (by evaporation on 

glass plates) as wedges whose thickness varied fron 
O to 1000 &. The authors obtained curves of 
variation of the ccefficients of reflection R (on the 
air-film side) and R* (on the glase-film side), the 
transmission coefficient T, the real (n) and 
jmaginary(K) parts of the compiex refractive index, 
with change of the film thickness a. Measurements of 
the reflection coefficients R ard R* and of the 
transmission coefficient T were made using a mono~ 

oe chromator UM~2. A silver-sulphide photoglement was 

used as the receiver. Measurements were made on 
freshly prepared films (up to one day old). The 
transmission coefficient T was measured with an error 
of 4%. The errors in measurement in R and R' were 

Card 1/3 2-6%. Calculations of n and « were made following 
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Si- & -2-14/30 
Optics of Thin Films. II. Propervies of Telluriun. 
| the Abeles method: from three measureé quantities Tf, 
R and Rt three unknowns nr, K and d are found. 
Fig.l gives the variation of the ccefficients T, R and 
R' with thickness 4. Fig.2 pives the variation of 
T and R with thickness d at three wavelengths: 
700, 560 and 460m. Figs.3 and 4 give the depend- 
ences of n and of on film thickness d for the 
Same three wavelengths as in Fige2. Figs.5 and 6 give 
the dispersion (dependence on wavelength) of n and 
kK for various film thicknesses from 45 to 470 Q. 
Fig.7 gives the absorption of energy (in %) by 
tellurium films as a function of film thickness. From 
the results obtained the authors make the following 
conclusions: (1) on deposition of telluriunm on glass 
at room oes ares an amorphous film is fcrmed up to 
about 30 4; (2) with increase of thickness the amorphous 
phase is transformed into fine-grain crystalline structure 
with grain size increasing with increase cf filn thickness; 
| this does not contradict conclusions fron electrical 
: properties of tellurium films and of elestron diffraction 
Card 2/4 and electron nicroseops investigations; (3) separate 
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Gleb -2-14/30 
: Optics of Thin Films. I[I. Properties ef Teliuriun. 
rains join up to form a continuous film at about 400 R; 
(4) resonance effects are observed in optical character- 
istics of thin films of tellurium; (5) since calcul- 
ations of n and kk carried out in the present paper 
were based on the theory which hclds only for thick 
layers, the values of these quantities should be 
regarded as qualitative rather than quantitative. 
There are 7 figures and 6 references, of which 3 are 
Soviet, 2 French and 1 English. 
ASSOCIATION Xiyev State University imeni 7.G. Shevcherko. 
(Kiyevekty gosudarstvennyy universitet im. T.G. 
Shevchenko.) 


SUBMITTED: June 3, 1957. 
1. Tellurium filme—-Properties 
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AUTHORS: Lisitsa, M.P,, and Malinko, V.N. | Sov/51-4~-4-5/24 


TITLE: Frequencies and Intensities of the Infra-red Spectrum 
of Garbon Tetrachloride (Chastoty i intensivnosti v 
infrakrasnom spektre chetyrekhkhloristogo ugleroda) 


PERIODICAL: Optika i Spektroskopiya, 1958, Vol IV, Nr 4 
pp 455 - 467 (USSR). 


ABSTRACT: The present paper reports results of measurements 
of the infra-red absorption by liquid cel, in the region of 


470 - 12 500 em! and identification of all the observed 
frequencies. For the fundamental band and its first 


harmonic spectra of vapours were also obtained. The absorption 
spectra were measured using an autocollimating spectro- 
photometer IKS-6 at room temperature. Precision of measurezent 
of the wave numbers and the absorption maxima is limited 
primarily by the precision of calibration of the spectro— 
photometer (see fable 1). To exclude the effects of reflection, 
the measurements were made using pairs of cells; thickness 

of one cell in such a pair was approximately double the thick- 
ness of the other cell. Thicknesses of cells for liquid cel, 


were between 0.8 - l. in the egion of the fundamental 
Card1/4 wea 6 
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Sov/51-4-4-5/24 
Frequencies and Intensities of the Infra-red Spectrum of Carbon 
_ Tetrachloride 


absorption band (about 12 ») and up to 10 cm in the regions 

of very weak absorption bands. Very thin layers of CCl ; 
liquid for studies in the regions of very intense absorption 
were obtained by compressing a drop of liquid between two well- 
polished plates of rock-salt. To obtain the coefficient of 
absorption of the CCl, vapour, the athors measured absorption 


of a cell filled with gas and absorption of an empty (evacuated) 
cell. In the region of pressures used in the studies of 
vapours (up to 7 mmHg) the effect of pressure on absorption 
does not exceed the experimental error. MThe error in deter- 
- _ -'mination of the absorption coefficient for the majority of 
ey - bands and harmonics does not exceed 77-10%. For the funda- 
mental band Vy the error reaches 15-20% and at the longest 


wavelengths, the error increases to 30%. Figure 1 shows the 
absorption of CCl, in the region of the fundamental band V3 ; 


Curve 1 represents liquid and Curve 2 - vapour. Figure 2 shows 
~ the structure of the long-wavelength component of Fermi 
resonance doublet for gaseous CCl, Figure 3 shows the 
Card2/4 
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Sov/51-4-4-5/24 
Frequencies and Intensities of the Infra-red Spectrum of Carbon 
Tetrachloride 
splitting in the region of the fundamental band \; ‘i 
Figures 4 - 7 show absorption by liquid ccl,. Figure 8 shows 
absorption by liquid (Curve 1) and gaseous (Curve 2) CCl, 
in the region of the first harmonic of the vibration. 


Table 2 gives splitting of vibrational levels due to the 
presence of €Cl, molecules with difference isotopic compo- 


sition and difference symmetries. Table 3 gives the -1 
structure of the Fermi resonance doublet in the 750-800 cm 
region for liquid and gaseous CCl, at 293 “K. Table 4 


gives the frequencies of fundamental vibrations of CCl, used 


by various authors in the identification of the pee spectrum. 


The present authors use the tetrahedral model of th ccl, 


molecule in identification of its infra-red absorption 

frequencies. This identification is given in Table 5, 

together with the results given in Refs 7, 10 and 14. The 
carad/ resent authors obtained the absorption coefficients for all 
ar 
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. | Sov/51-4-4-5/24 
‘i Frequencies and Intensities of the Infra-red Spectrum of Carbon 
Tetrachloride ; 

the frequencies observed and for some frequencies, they 
calculated the integral absorption and the band half-widths 
(Table 6). ‘There are 8 figures, 6 tables and 35 references, 
90 of which are in English, 6 Soviet, 4 German, 3 French, 

1 Dutch and 1 translation of 4 Western work into Russian. 
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‘SUBMITTED: May 4, 1957 
es Card 4/ 4 - 1. Carbon tetrachloride--Spectra 
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| SOV/51-5-2-13/26 
AUTHORS + Lisitsa, M.P., Mayovakiy, V.M. and Tavelyth, H.G, 
: ar Oey : 
TITLE: ‘Thin-Layer Optics (Optika tonkogo Sloya). III, Properties of 
- Selenium (III, Svoystva Selena) 


PERIODICALs Optika 4 Spektroskopiya, 1958, Vol 5, Nr 2, pp 179-183 (USSR) 


ABS TRACT: The paper gives results of measurement of the reflection coefficients 
and the transmission coefficient ot Selenium layers of various thicknessas. 
These layers wore prepared by sublimation as des cribed in Ref 1. 
Standard methods of measurement of the coefficients of reflection on 
the air side (R) and on the base side (R') and the transmission 
coefficient (1) were employed (see Ref 2). The authors used wed ge- 
shaped plates with 1.52 refractive index for the sample supports. 

The coefficient R, R' and T were measured only for layers produced 
using @ symmetrical evaporation source, but in the atady of variation 
of the phase-shift J a spherical evaporation source was used. The 
mothod of determination of d was described in Ref 3. The errors in 
Measurement of T reached 6% and those in measurement of R and R' were 
Sauetimes in excess of 10% All measureanents were made immediately 
after preparation of ‘thelayer, at four Separate wavelengths in the 
visible regions 540, 596, 620 and 700 mpi. Calculations of n and K 
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gpin-Layor Optics - TIL Properties of Selenium 
(the refractive jndex and the absorption coefficient respectively) 
were made using Aboles' method described in Ref 4, except that tho 
layer thickness 4 was measured jndependently (Ref 5)- ‘The 
results obtained may be divided into to groups + The first group 
jneludes J, B, R's tT and absorption Awzl-R-T- All these 
parameters ware obtained py direct m nd they are subject 
1 errors only: The 8° ludes n and K, which 
ing theoretical considerations » and therefore 

their values are affected by the approximations of the theory us od. 
The results are given in Figs 1-6- In all figures, except Fig 5, 
the four wavelengths t 40, 595, 620 and 700 mp ere represented by 
curves marked 1, 2, Figs 1 and 2 give the 
dependences of R and R' ess d respectively: 
Figs 3 and ns of Gd» Fig 5 
gives the phase-shi thickness d for 
one wavelength (546 mp) + a to the following 
conclusions - (a) ‘The optical proper jum layers Vary 

_ Gard 2/3 with thickness jn a wide range of thicknesses. the range of 


APPROVED FOR RELEASE: 06/20/2000 


CIA-RDP86-00513R0009 


"APPROVED FOR RELEASE 
: 06/2 
27 aa EE a /20/2000 CIA-RDP86-00513R000930110013-3 


i - J a o oa 


Thin-Layer Optics. Tir Properties of Selenium Sov/ §1-5-2-13/26 


thickness studied here (up to 1000 &) the coefficients R and R! 
behaved similarly. This {ndicates that there are considerable 
differences in the topography of the selenium layers at the 
boundaries air--layer and layer-~glass - (c) The phase-shift f 
dependa on the form of the evaporation source used to prepare the 
selenium Jayera studied. The shape of this source affects the form 
and dimensions of the grains of which the layer is made. (D) The 
interaction of Light with selenium layers near 160 Q in thickness is 
of resonance nature. fhere are 6 figures am 7 references, 3 of which 
are Soviet, 2 French, 1 German ard 1 English. 


ASSOCIATION « Kiyovekiy gosudarstvennyy universitet (Kiyey State University) 


SUPMLITEDs September 25, 1957 
card 3/3 1. Selenium films--Optical properties. 2: Mathematics--Applications 
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AUTHORS: Lis d Tevelykh, N.G. sov/51-5-5-21/23 


TITLE s . Thin-Layer Optics. (Optika tonkogo sloya). IV. The Properties of 
Germanium (IV. Svoystva germaniya). 


PERIODICAL: Optika i Spektroskopiya, 1958, Vol 5, Nr 5S, pp 622-624 (USSR) 


AES TRACT: Germanium layers wera prepared by eveporation in vacuo from a tantalum 
boat. Other conditions of preparation of these layers are described 

in Ref 1. The technique of measurement of the reflection coefficients 
R (on the air side) and R' (on the substrate side), and of the 
transmission coefficient T is described in Ref 2. Tho effect of 
miltiple reflections in the substrate vas dealt with as described in 

Ref 3. All moasurements were made on freshly prepared layers. The 
transmission coefficient T was weasured within 5% For R and R' the 
error did not exceed 10% Fig 1 shows the dependence of the transmission 
coefficient T on thickness d (in 8). The four curves represent 
measurements st the following wavelengths: (1) 555 mp, (2) 630 mp, 

(3) 720 mand (4) 750 mp. Fig 2 shows the dependence of the reflection 
coefficients R and R' on the layer thickmess d. The four curves in each 
cuse vere obtained as “he wivelengths given in Fig 1. The absorption 
coefficient A =1-R - Tis given in Fig 3 as a function of the leyer 
thickness d (the four curves were obtained at the wavelengths given in 
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whia-Layer Optics. IV. ha Proportias of Geruantun. 


Fig 1). Frou the oxperinental values of T, R and R' the real (nj 

and imaginary (K) ports of tho couplex refractive index HB =n - ik 
ware datarmined. Tha method of calculation is given in Refs 2, 4. 
rosulta are shown in Fig 4 where curvas 1 and 2 represent n for tho 
wavelangths of 630 and 720 Wp respectively und curve 3 represents kK. 
In tho range of thictmessas from 300 +o 600 & tho valuos of n and K 
obtained by the pras nt authors are of the sae order as those 
reported in Refs 5 and 6. ‘There are 4 figures and 10 rofarences, 6 & 
which aro Soviet, lL Goran, 1 Franch, 1 aduerican and 1 Sxglish. 


Lay 15, 1958 


1. Germanium--Optical properties 2. Thin films-~Preparation 
3. Mathematics 
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AUTHORS: =-—«s- Lisitsa, mi. P. jfalinko, V. H, SOV/48-22-9-29/40 
TITLE: “Influence of Temperature and of the State of Aggregation 


on the Infrared Absorption of Carbon Tetrachloride 
(Vliyaniye temperatury i agregatnogo sostoyaniya na 
infrakrasnoye Pogloshcheniye chetyrekhkhloristogo ugleroda) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958, 
Vol 22, Nr 9, pp 1117 - 1121 (USSR) 


ABSTRACT: Such investigation 


the determination of the factors which influence the 
intensity, the half-width, the shape, and the structure 
of the osciliation bands. Individual absorption bands 
of carbon tetrachloride were chosen by the authors 

as vehicles of their investigation. They were studied 
at. different states of ageregation and at temperatures 
near the point of transformation. The spectrum of (Cl 


4 
is at present thoroughly investigated and the majority 


of frequencies has already been identified (Refs 1,2). 
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Influence of Temperature and of the State of S0¥/48-22-9-29/4o0 
Aggregation on the Infrared Absorption of Carbon Tetrachloride 


intensive absorption (Ref 3). First the very 

intensive double band was investigated as to its temper- 
ature dependence. One of the components of this band 
(= 784 cm!) corresponds to the treble degenetated 4 
fundamental oscillation Vs and the second (y= 762 cm) 


corresponds to the compound oscillation Y, +4: Owing 


to a Fermi resonance this oscillation band attains an 

intensity comparable to that of the fundamental oscillation. 

For the temperature investigation two isolated doublets 

were chosen from several dozens of compound bands. A 

Fermi resonance was found to occur between its con- 

ponents. The separation of the doublets into their components 

is not difficult if both components are assumed to have 

a symmetrical shape. The data known at present are by far 

insufficient for an explanation of the temperature de- 

pendence of the intensities of the bands of infrared 

absorption and are even more inadequate for a construction 
Card 2/4 of a theory which agrees with the experimental evidence, 
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on the Infrared Absorption of Carbon Tetrachloride 


The only statement which can be made must be limited 

to the fact that in this case a temperature reduction 
leads to decrease of the matrixelements of the transitions. 
The magnitude of the latter is not only dependent 

upon the type of molecule but also upon its surroundings. 
Supplementary investigations were carried out in order 

to determine the influence of the state of aggregation 
upon the intensity of the compound absorption bands. 

A computation of. integral intensities has shown that 


4 Kydy is reduced by almost to half its original value 


for the long-wave component of each doublet at the 
transition from liquid to vapor. With short-wave com- 
ponents and in particular with the band Y, +; this 


reduction is insignificant. The weakened resonance 
interaction leads to a more pronounced reduction of the 
intensity of the relatively weaker component in the case 
of oscillations v, +Vy as well as in the case of V5: 


The circumstance that the half-width of each component 
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Influence of Temperature and of the State of SOV/48-22-9-29/40 
Aggregation on the Infrared Absorption of Carbon Tetrachloride 
r \ 

remains practically constant in the phase transition 

in question is a characteristic feature, although the 

maximum of the long-wave component changes to an iso- 

topic structure by splitting into 2-3 components. There 

are 3 figures, 2 tables, and 7 references, 4 of which 

are Soviet. 


; . ASSOCIATION: Kiyevakiy gos. universitet im. T.G.Shevchenko (Kiyev 
State University imeni T.G.Shevchenko) 
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a4t9500 : . $/058/62/000/005/056/119 
at j oa AO57/A101 

AUTHORS:  Lisitsa, M, P,, Mayevskiy, V. M., Tsvelykh, N. G. 

TITLE: ° +«Optical properties of thin films of some semiconductors 


if PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 6, abstract SGH6 
: . (V sb, "Fotoelektr. i optich. yavleniya v pelmprorcdnthee Kiyev, 
‘AN USSR, 1959, 227-232) . sala i; 
TEXT: Quantitative data are presented on ‘investigations of optical proper-_ Yn 
tlLes of Se and Te, Results are given on the investigation of phase shifts, which ; 
arise when light is reflected frof the interface air-layer of Ag and Ge, 


[Abstracter's note: Complete translation] 
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SOV/120-59-3-26/46 
AUTHORS: lisitsa, M, P., and Mayevskiy, Vv. M. 
TITLE : A Semi-enpirical Method of Measuring Thicknesses Along 
é a Wedge-Shaped Layer (Poluempiricheskiy metod 
ie i tolshchin vdol' klinoobraznogo tonkogo 
Bloya 


PERIODICAL: Pribory i tekhnika. eksperimenta, 1959, Nr 3, 
Pp 113-118 (UssR) 


ABSTRACT: 


The equatio 
One way of checking th 


and do 
are measured at two d The equations 
own to (17) introduce correctio 
of the source, The next sectio 
sources rather briefly, Fig 2 
1 and 2 respectively) for selenium, 
Card 1/2 for two layers of selenium deposited 
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semi-cylindrical evaporator; in each case theory and 
experiment agree well.,There are 3 figures and 4 references 
3 of which are Soviet and 1 English. 


ASSOCIATION: Kiyevskiy gosudarstvennyy universitet 
-Kiyev State University) 


SUBMITTED: March 10, 1958 
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AUTHORS; Jisitsa, M, P., Tsyashchenko, Yu. P, 
_. DITLE: -PISpErtoneieewr ements in Regions of Strong Infrared 
Absorption. 
PERIODICAL: Peibory 4 tekhnika eksperimenta, 1959, Nr 4, pp 108-112 
USSR)  - 


ABSTRACT: The method described here is based on reflection and is 
intended for use with liquids, The cells are hermetically 

- gealed in order to eliminate interference from the vapour 
— (the. examples given relate to CHCL, and CCl, ). Fig 1 shows 


reflection curves for CCl, near 12 py; the top curve is for 


a properly sealed cell, while the bottom one relates to a 
-eell with a vapour leak, The window used to seal off the 
liquid is an optically worked plane-parallel plate (e.g. of 
rock salt); Ea (1) gives R , the measured reflecting power, 
in terms of I, (the reflected intensity) and I, (the 
incident intensity), or in terms of Rj5 (the reflection 
coefficient at the outer surface of the plate) and of Roz 


‘(the reflection coefficient at the inner surface). Eq (2) 
gives Rjp as a function of n , which is known accurately 


Cara 1/2. 
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and so Eq (3) gives R - Then Eq (4) gives R.,, in terms 
of the. parameters of tfie liquid and plate, and Eq és) gives 

n for the liquid, Fig 2 shows the reflection unit; Fig 3 
shows the optical system used (the angle of incidence does 

not exceed 10°), Here P, is a mirror and C is the cell, 
Zig 4 shows results for C@l, , and Fig 5 does the same for 
GHC1, . The values of x e taken from Ref 5 in the case 

of C@1l, , and have been measured by the method given in Ref 5 
(but ndt described here) in the case of CHCl, . The paper 
concludes with a brief theoretical note on the interference 
method’ of measuring n for the wings of the absorption curve; 
a thin film of liquid is used to form interference bands by 
multiple reflection, The method is suitable for regions in 
which the absorption is too strong for a prism to be used, but 
‘is too weak for the method above to be suitable, There are 5 
figures and 12 references, 1 of which is German, 4 French, 6 
English and 1 Soviet, 


ASSOCIATION: Kiyevskiy gosudarstvennyy universitet (Kiyev State Univ.) 
SUBMITTED: May 12, 1958. 
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24(7), 24(4) - SOV/51-6-5-8/34 
 Lutueas “Lisitsa, M.P. and Tsyaskchenke, Yu.P. 
ed gr 
TITLE s - Quantitative Studies of Infrarei Absorption and Dispersion of 


Ghioreform (Kolichestvennyys issledoventya jafrakrasnoge pogleshcheni ya 
4 éisparsii Ehlorofcrma} 


PEkLODICAL: Optila i Spektroskoziya, 1959, Vol 2, Nr 5, 2p 605-815 (USSR) 


ABSTRACT: . Althoug” the smoust of publishes were on SBG1g is large eee! d, a 
complete snd systematic ascot of data on ths infrares. spectrum ani 
bl 7 - ts interpretation is still laczing. isderazon of chisroform is” . 
@ealt with in an even amallsr amwat of pablishel work (Refs 19, 20) . 
te sreseats &uthers Ceterminec the abareption cosfficients af liquid 
CHGlz in the 47¢~3150C acl ragicaand the dispersion carve in the 
region of the mest inwsace band (corresponting to the fundaneatal 
vibration 3)- Ths absorption crsfficients wers measured using = le 
infrared spectromater I38-§ the ateorption eosfficients were cllezlate 
from 11/fg = exp [-eCia - 3c)], whese Ii end Io are the intensities of a 
Light. beam which hac passes tirecgh thisknesges Gy aad dg of FGLy « The 
vaiass of K amt of the inbegral absorption [Ky weve dsterninad to : 
wiain 6-1o4%, excext in the Y;-te yegion where the errecr was LEN Fee 
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s0V/51-6-5-5/54 
Quantitative Studies of Infrared Abserption anc DsSepersien of Chlorofora 


To measure dispersion of CHCig 4n the p;-band region & special 
reflection methed was developed (Ref 26), in which the effect cf vapour 
was eliminated (vapours may affect the measured reflectivity of a free 
surface of volatile liquids). In the regions neighbsuring with the 
Ve-band the refractive index was determined ty an improved interference 
method (Ref 26). The error measurement of n in the ys-band region 

did not exceed 12-15% and cutside the band it was 5-8%. The absorption 
curves of liquid CHGlz (the absorption coefficient K plotted against 
wavelength) are shown in Figs 1-7. Tho wave-numbers of various 
vibrations, their interpretation ani symmetry, the absorption 
coefficients at the band maxime, the integral absorption WAT EY and 
the band half-widti. G in tho range 250-16500 em-1 are collected in 
Table 2. This table includes aléo frequencies measured by other 
workers (Refs 2, 3, 5, 6, 10-15). It is found that the partial 
identification reported ty various workers (Refs 2, 5, 11, 13, 15, 16) 
agrees entirely with the identification deduced by the present auth:rs. 
This identification was based cn the Oz, symmetry group model of tho 
CHClg molecule. The spectrum ghown in Figs 1-7 and the data cf Table 2 
;ndicate that the most intense band is due to degenerate vibrations of 
the C--d1 boade with a frequency ¥;. The integral absorption of the 
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fully symmstri: vivratici: Pi, together wi 
integral absorption of the vibration? V3; ant Va- 
feet tend is essentially homzr-.ur 


smaller than the 


‘This is Que to the fact that the 
(covalent) while the Se-Cl bond is more icnis. 
of CHo1z in the D5-vand region is shows. 
absorption index sarve (the akeorption 4 


The diepersi on curve (Jencted ty = 
8 figures, 2 tables ana 32 references, 7 of 


2, 6 Baglith, © Germmec, % Italian, 1 Japanese 


asymmetric. There are 
which are Soviet, 7 Frens., 


and i translation from Englich inte Ressiax. 
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tn Fig & together with ths 
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5 SOV/51-6-5-23/34 
AUTHORS; - Liaitsa, M.P. and Malinko, V.N. / / 
TITLE: On the Temperature Depeatiome of Intensities of the Combination 


Frequencies #4, + Pz and vy + (vy, + yy) of Gaseous CCl, (0 tenperaturnoy 
gavisimosti intensivmostey sostavnykh tonov 2 + V3 4 Vy + (VL + Vad 


gazoobragnogo CC14) — 
PERIODICAL: Optikea 4 Spektroskopiya, 1959, Vol 6, Nr 5, pp 694-696 (USSR) 


ABSTRACT: -Voltkenshteyn, Yel'yashevich and Stepanov's theory (Ref 1) of the 
temperature depedence of intensities of vibrational absorption bands 
has not yet been verified, because of great experimental difficulties. 
The present note reports the first attempt at verification of this 
theory for the combination frequencies ¥, + yz and vy + (91 + V4) of 
gaseous CCl4. ‘The theoretical teuporature coefficients for these 
vibrations are given by Bq (1). The expressions of Eq (1) can be used 
to construct theoretical curves but their comparison with experiment is 
difficult because the bands ¥, + y; and Jy + QW + y,) overlap strongly 
forming & close doublet. For this reason the total integral absorption 
of the doublet was determined and compared with the corres ponding 
calculated curves. Tho absorption curves of the doublet were obtained 

Card 1/2 . between 20 and 200°C; three of these curvos obtained at 20, 135 and 200°C 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3 


SEY PARSE RISE | IES PR PREET URS EG TPR DA R= WCE TEN SETI PG 


$0V/51-6-5-23/34 
On the Temperature Dependence of Intensities of the posbsoeeron Frequencies Pi, + Ys 
and me + (V1 +4) of Gaseous CCl, 


&re given in Fig 1. Fig 1 shows that increase of temperature leads to 
& slight increase of the total intensity, broadening of each component 
of the doublet and a fairly strong rise of the absorption maximm 
of the long-wavelength component. The curves or Fig 1 show only a 
qualitative agreement of theory with experiment. This is con- 
firmed by the data of Fig 2, where curve 1 was obtained experimentally 
: and curve 2 theoretically. Although curves 1 and 2 of Fig 2 are 
: similar in apperrance, the theoretical curve indicates & stronger 
temperature dependence of the total integral absorption than that found 
a empirically. The authors could noteuggest & reason for the difference 
\ “he between curves 1 and 2. ‘they did establish, however, that the increase 
of the partial pressure of CCl4 vapour with temperature cannot explain 
this disagreetent. There are 2 figures and 4 Soviet references. 
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; Ee 30V/51-7-4-7/32 

AUTHORS: Lisitsa, M.P. and Strizhevskiy, V.L. 

. ee ae 

; TITLES - - On the Temperature Dependence of the Vibrational absorption Band 
Intensities in Gases in the Case of Fermi Resonance. 


PERLODICAL:Optika i spektroskopiya, 1959, Vol 7, Nr 4, pp 478-481 (USSR) 


‘ABSTRACT: Earlier studies of the teuperature dependence of the intensities of 
get two vibrations of gaseous carbon tetrachloride (Ref 1) confirmed 

qualitatively the correctness of Vol'kenshteyn, Yel‘ yashevich and 
Stepanov's theory (Ref 2). Complete quantitative agreement was not 
obtained: ‘the theory predicted a faster rise of the integral absorption 
with increase of tenperature than was found experimental]y. Among 
many factors which may be responsible for this difference between theory 
and ‘experiment the most impdrtant is the resonance interaction between 
vibrational levels BQ thy and BS tty, (the superscript o denotes 


unyerturbed state). Transitions to these two levels produce bands of 

the vibrations studied. Allowance for this interaction was expected to 
produce quantitative agreement between theory and experiment. This was 
found to be true when the authors modified Vol'kenshteyn's et al theory 
by 4nclusion of the Fermi resonance, since this led to better agreement 
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On the eu cave Guia Depend ence of the Vibrational absorption ase Intensities in 
Gases of Fermi Resonance 


between the calculated and experimental values of integral absorption 
in the resonance doublet », + vz and A + (3, + Yq) of carbon 
tetrachloride (table on p hei). ‘The differences between the 
\ saleulated and experimental values lay ostxeen 3.6 and 5.87, 
§,e. within the. expariment4l error which was 10%. There are 1 table 
and 4 Soviet references. 


SUBXITED: February 17, 1959 
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ie SOV/51-7-4-19/32 
AUTHORS: _Lisitsa, MePrend Tavelykh, 1.6. 
j ‘TITLE: Tidn-Layer Optics. V. Properties of Silicon 


PERIODICALS Optika 4 spoktroskopiya, 1959, Vol 7, Nr 4, pp 552-557 (USSR) 


“ABSTRACT: Wedge-shaped layors of silicon, convenient for studies of the 
dependence of the optical constants on thickness, wore prepared by 
vacuum sublimation. The layer thickiess (d) varied from near sero 
to 1200 A. Since tungsten, tantalum and molybdemm are all dissolved 
by liquid silicon, a carbon crucible was used in the form of a parallel 
plate of 0.5 um thicimess and 5-6 mm width. ‘The original material 

‘contained up to 0.2% of impurities. To reduce the amount of impurities 
this material was melted several times in vacuo which removed the more 
volatile admixtures. The technique of measuring the transmission 

evefficient’? (light incident fran the layer side) and the reflection 
_ coefficients R and R' (light incident fran the base side) ws the 
:_ seme as that described earlief (Ref 4). Multiple reflections in the 
base were allowed for (Ref 5). ‘The final value of T was corract, to 
within 5%; for R and B' the errors reached 10%. The transmission 
curves (T in %) are shom in Fig 1; here and in Figs 2, 5 and 4 curves 
. 1, 2, 3, & represent measurements at the following four wavelengths: 
card 1/3 560, 640, 700, 760 m. At d < 200 i, the transmission coefficient T is 
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Thin-Layer Optics. V. Properties of Silicon 


greater than 90% but with increase of d it falls gradually forming & 
 ovde minimum near d600 4. Position of this minimm is different for 
different wavelengths. Its dis placenent towards greater values of the 
thicimess d on increase of wavelength shows that the minimum is due to 
interference. The same applies to & maximum at d~1000 A. ‘Two small 
maxima of T at d~200 4 are due to relaxation effects. The latter 
effects are also responsible for minima of R near d~200 A (Fig 2); 
; no such relaxation minima are observed on the n' curves (Fig 3) near 
— &§ dv200 4. The dependence of R and RB" ond is in general similar to ; 
that observed in the case of selenium and germanium layers. In all of 
them the interference maximm, which occurs at d~750 2 in silicon, is 
split into two components. This splitting is a structure effects at 
thicrnesses of 500~600 A silicon layers are still “oranulated™ 
(discontinuous) and this is rexponsible both for the resonance extrema 
and splitting of the interference maximum, The absorption coefficient A 
is shown as 4 function of the thickness d in Fig % Bolow 420 4 the value 
of A was so small that it could not be measured. On increase of 
wavelength towards the infrared region the value of A was found to fall 
considerably. It is, therefore, suggested that silicon layers may be 
used to make non-absorbing milti-layer coatings, og anti-reflection 
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‘Thin-Layer Optics. V- Properties of Silicon 


coatings, for the infrared region. Abeles' formulae relating the 

values of T, R and R' and the optical constants n and % (Ref 10) were 
foum to be inapplicable in the case of thin silicon layers. Using 
a different method (Ref 11) the authors determined the refractive 

. index n for comparatively thick layers: of silicon (a > 1000 &). The 
refractive index was calculated fron 


n=, : ‘ ; 2 

nee @(Gmin-tmax) (2) 
where dmgn and dmax are the thicknesses at which minima and maxima 
occur on the curves R(d) and R'(d). Tho calculated values of n are 
given in a table on p 556. For A= 540 mn = 2.6-35.97, for 580 mp 
n= 2.64-4.2, for 640 mp n= 2.6-4-1 and for 760 mn= 2.71-4.523 the 
higher vilues of n corres pond to lower layer thistmesses. The authors 
point out that the refractive index rises, in general, with increase 
of 2 and that in thick layers the value of n is close to 3.5 reported - 
for. monoerystalline silicon (Ref 9). The authors found also that 
after several days the originally amorphous layers of silicon with 
a>900 A crystallized spontaneously; such crystallization did not 

gard 3/3 occur in thinner layers (4< 900 4). There are 4 figures, 1 table and 

lL references, 7 of which are Soviet, 1 English ani 3 French. 
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82553 
ty 3/181 60/002/007/035/042 
2Y.P7000 3006/B060 / 
AUTHORS : | Korsunskiy, Ve Ye, Lisitsa, Me P. \ 
Y 


| TITLE: Infrared absorption’and Hole Band Structure of Tellurium 
2, Now 7s PP 1619-1623 


PERIODICAL: Fizika gyerdogo tela, 1960, Vol. 


TEXT; Le Ie Korovin and Yu. A. Firsov suggested the use of data on infra- 
red absorption for clarifying some particulars concerning the valenoy zone 
structure of sellurium. Their group-theoretical investigations revealed 
that two variants aré relevant for the form of the energy spectrum of the 
hole band: one ellipsoid in t one or two el- 
Llipsoids in the Gedisection. A decision can be made when the form of the % 
pand, which is established by 
To determine such a form was 
In the course of them, 
absorption for two directions of t 
tion. The test pieces used for the purpose were made oO 
orystals, that had been produced at the 

nikov (Leningrad Institute of Semiconductors) « Foils wore cut in parallel 
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82553 
\ Infrared Absorption and Hole Band Structure of 8/181 60 /002/007/035/042 
\ - fellurium B006/B060 
to the Ceaxisy then ground and polished. As & consequence of such treat- ae 


ment, differently oriented microcrystals formed on the surface of the teat 
pieces, so that the reflection coefficients of the latter were practically 
the same for both polarizations (slic, ELC) in the whole spectral range. 
The experimental’ error in the determination of the reflection coefficient 
did not exceed 5%. On taking account of all other factors, the total error 
was found to be Ak/k 15%. In Pige 1, the transmissivity and reflectivi- 
ty ourves are shown for natural and polarized light for two pee 
(Specimen 1: 0-65 mm thick, impurity concentration ~10'4o0m77, 


Specimen 2: 
0.37 mm thick, impurity concentration ~10! - 10'Tem™?). Only the curves 
D and Dy (penetrability in the ordinary or in the Ell c-polarized light, 
respectively, for Specimen 1) exhibit a minimum at A= 17 Be By making use 
of these data and results from Ref. 7; the authors calculated the absorp- 
tion curves for polarized light; they are shown in Fige 2. fhe position 
of the absorption edge was then determined from the point of inflection 
(1st line of the table) and by means of the extrapolasion of the linear 
part of the curve to the point of intersection with the abscissa (2nd line). 
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n and Hole Band structure of 9/181 60/002/007/035/042 
io B006 B060 ; 
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‘Infrared Absoxrp*to 


Telluriun 
the results are? 
é : i =1 -1 
My om hv, ev vy om hy ev 
2800 0.39 2600 0.32 
2530 0.315 2470 0.308 
me thermal width of the forbidden band was, found +0 be. 0.33 4.0.01 eve 
gome problems concerning the structureless background pordering with 
the characteristic absorption edge and extending far into the Longwave Wv 
region, are discussed next. It appears certain that it is closely 
free carriers. nat the absorption coefficient in the 
the dependence 


ly, the nole absorp 


3, The +hnree possib 
two-ellipsoid model, are 
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Infrared Absorption and Hole Band Structure of 8/181/60/002/007/035/042 
Tellurium. B006/B060 


and haa a Gaussian form (Fig. 3, Curve 2) shows that only the k(y) funo- 
tion given by (6) describes the experiments satisfactorily, and hence, 
that the model of the two ellipsoids must be preferred. The authors thank 
Yue A. Firsov and L. I. Korovin for their interest and for having supplied 
the tellurium single crystals. There are 3 figures, 1 table, and 

12 references: 6 Soviet, 4 US, 1 Hungarian, and 1 Japanese, 


ASSOCIATION:  Kiyevekiy gosudarstvennyy universitet im. Shevchenko 
. (Kiyev Stete University im. Shevchenko ) 
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3/181 60/0024009 /01 3/036 


. | B004 /B056 
\ § AUTHORS: Ligh t.25. Mowe: 2 Kholodar’, G. Ae 
| TITLE: .....- The Infrared Absorption) ana the Energy Structure of 


ae Cuprous r) 
PERIODICAL: Pizika tyverdogo tela, 1960, Vol. 2» No. 9, pp- 2117 - 2125 


TEXT: The authors aimed at interpreting the absorption bands of Cu,0 in 


the infrared region 4% various temperatures, taking the presence of ex- 
cess oxygen into account. The infrared spectra were recorded by MKC- 
‘_ (1KS-6) » WKC-11 (IKS~i1), and a Perkin-Elmer-12B spectrometer in the re- 
gion A = 0.6 ~ 24 po The gamples made from pure copper, which had been 
produced by Yu. I. Gritsenko, had a thickness of 30, 80, 200, and 350 pe 
They were oxidized, the thinnest lamella being heatad at 4050°C in air 
in order that they absorb additional oxygene The temperature dependence 
of the spectra was investigated on 20-200 p thick samples. Some of them 
were single crystals produced according to the method developed by 

Yu. I. Gritsenko (Hef. 3), The experimental data are shown in Fig. 1 
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The Infrared Absorption and the Energy 3/181 /60/002/009 013/036 
Structure of Cuprous Oxide BO004/B056 


(light transmissivity of .the cu,0 polycrystals at room temperature) and 


Fig. 2 (absorption of the polycrystal 60 » at 20°K. This measurement was 
carried out at the Institut fiziki AN USSR (Institute of Physics of the 
AS UkrSSR) on 0. Ve Fialkovskaya's apparatus); Fig. 3 (absorption of 

j fhe polycrystal in the region A = 8.9 yp between 138 and 289°K); Fig. 4 

St (ato. at 198 440°K); bigs 5 (absorption within the region A = 12.6 p 

at 162 ~ 291°K); Fig. 6 (dto. for single crystals at 209 = 458°K) ; 
Fig. 7 (position of the maxima of the 8.9 and 12.6 » bands as a function 
of temperature); Fig. 8 (bands between 45 and 17 p at room temperature 
ond 140K). It follows from Fig. 1 that the thinnest sample, which, K 
however, contained excess oxygen; showed the greatest absorption. The 
maximum of the 8.9 , band decreases with rising temperature (Figs. 3,4). 
This band is attributed to vibrations of the ion lattice. The increasing 
intensity of the 12.6 p band with increaging temperature, however, Ccor~ 
responds to ar absorption on three holes. The band between 15 - 17 » is 
narrowed by a decrease of temperature. Thia brightening, which is of 
particular distinctness on the longer-wave edge of the band, remains con- 
served after subsequent heating to room temperature. A superposition of 
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Sas 84072 
The Infrared Absorption and the Energy $/181 60/002/009/01 3/036 
Structure of Cuprous Oxide 3004/3056 


the vibrational band is carried out by a band that is based upon the 
photoexcitation of the polaron. Basing on S- I. Pekar's theory (Ref. 8), 
the excitation energy for the transition of the polaron from the s- to 
the p-state is caloulated to be 0.067 ev andA = 18.5 p, which agrees 
satisfactorily with the experimental data A = 1726 py 0.O07l ev. These 
data are not sufficient for interpreting the new maxima found within 

the region 9 ~ 11.6 p- Ye. Fe Grossy N. A. Karryyev (Ref. 1), and 

I. Pastrnyak (Ref. 2) are mentioned. The authors thank V. M. Korsunskiy 
snd 0. V. Vakulenko for their assistance. There are 8 figures and 9 ret- 
erences: | Soviet, 1 US, and 1 German. 


ASSOCIATION: Kiyevskiy gosudarstvennyy universitet im. T. G- Shevchenko 
(Kiyev State University imeni T. G. Shevchenko) 

SUBMITTED: May 4, 1959 (initially) ie 

March 18, 1960 (afte: revision) 
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8/185/60/005/001/004/018 
an.gi00 (10481 2955 UAH) ed 
“RUTHORS: — ‘Idsitsya, M.P.i _Strizhevdidy, , VL 


ee ceil . 
On the Fermi Resonance in the Case of Carbon Tetrachloride 


Ukrayins'kyy Fizycpnyy Zhurnal, 1960, Vol. 5, No. 1, Pp. 34 - 39 


\ 
_ Te paper deals with thie problem of the Fermi resonance in the case 


of carbon tetrachloride. Tts aim is to show that for CCly the existing theory 

is ina satisfactory agreement with the experimental data referring to the Fermi 
resonance. A comparison 4g made of the theory with the experiment: for three 
Fermi resonant doublets of CC1y. It was ascertained that in the case of gaseous 
CC1y- the theoretical value of the splitting X and the intensity ratios of the re- 
gonating component are in satisfactory. agreement with “the experimental data. A 
determination was also made of the distance A between the unperturbed levels, a8 
well as of the unperturbed frequencies of the fundamental oscillations of moLecuks 
of gaseous and liquid CCl). The results of the experiment together with the non- 
perturbed levels of an isolated molecule of CCl, are given in @ table. A com- 
parison of the frequencies shows that in case of the phase transition gas - liquid 


a general tendency appears toward a decrease of frequencies. This result is 
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8/185/60/005/001/004/018 
A151 / A029 


On the Fermi Resonance in ‘the Case of Carbon Tetrachloride 


observed as.a rule in all néLecular compounds. ‘The data of the table give a 
qualitative proof for the agsumption that the maxima of the fundamental absorpt:on 
bands. shift in the case of the mentioned phase transition (see also Ref. 8). ir 
closing, the suthors point out that the results obtained in this work prove that. 
1t 1s possible to do away with the nonharmonious members of the potential energy ~ 
in the case when the Fermi resonant is absent. There is 1 table and 9 references: 
8 Soviet and 1 German. 
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AUTHORS: Gaponowa, N. Ye., Lisitsa, M.P. and Tayashchenko, Yu. P. 
: > : moors nee meme e eee - i “ 
TITLE: * - Frequencies and Intensities in the Infrared Spectrum of Branoforn_ 
PERICCICAL sOpti ka 4 spektroskopiya, 1960, Vol 8, Nr 4, pp 465-470 (USSR) 


ABSTRACT: ‘The absorption spectrum of bremoform (CHBrg) was investigated in the 
‘region 460-11700 on) using a technique described earlier (Refs 10, 11). 
he absorption spectrum obtained is shown in Fig 1. The interpretation, 
symmetry, absorption coefficients at the band maxima (Knax) > half-widthe 
7 (M7) and integral absorption (S) are listed ina table on pp 466-7. The 
ie values of S anif’ are given only for the fundamental vibrations and : 
for isolated bands which can be easily separated into symmetrical 
components. ‘The table includes also the published (Refs 4, 8) va 
frequencies of various band maxima. The intensities of the fundamental - 
vibrations ani harmonics were explained in terms of the degree of 
polarity of the chemical bonds. Comparison of the absorption spectra 
of GHBrg and CHCl3 showed that the integral absorption of the 
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£201/8191 
AUTHORS: Lisitsa, M.P., and Tsyashchenko, YucPs \ 


TITLE: The Temperature Dependence of the Infrared Absorption 
Band Intensities of Liquid Chloroform 


PERIODICAL: Optika 1 spektroskopiya, 1960, Vol 9, No 4+, PP 438-45 


i TEXT: The authors made 2 quantitative atudy of the 

| temperature dependence of total infrared absorption in the 
fundamental vibration bands ‘V1 and 4, the most intense harmonics 
2%, and 2Vy, as well a8 the combination frequencies zt Mh, 7 
Yo + YG and V3 + ‘6 of liquid chloroform. These. measurements 
were carried out at five temperatures & 58, ~30, +20, 440, and 
+60 °C, A cell used in this study was described earlier (Ref 1)3 
petween 20 and 60 OC it was heated in an electric furnace and 
below 20 °C it was cooled in a cryostat shown in Fig 1. Some 
results are given in Fig 2, which shows the fundamental vibration 
pands Vy (Fig 2a), YH (Fig 26), combination frequencies 

No + 6 (Fig 20), YW, + Vy (Fle 22), and a harmonic 2%) 

(Fig 20. The intensities of the pands ‘1 (Fig 3, curve i); 
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The Temperature Dependence of the Infrared Absorption Band 

Intensities of Liquid Chloroform 

“y, (Fig 3, curve 2), z+, (Fig 4, curve 1), % + 74 

(Fig 4+, curve 2), 3 + V6 (Fig 4, curve 3) all fell linearly y 
with increase of temperature. The intensities of the harmonics 

20, and 2 were independent of temperature, Comparison of _— 


the temperature variations of the vibrational absorption bands of 
CHG13, CHBr3, CCl, and CBri,,] established a correlation 


between the volume expansion coefficient of each liquid and the 
Mean temperature coefficient of the intensity of the band2, 


There are 4+ figures and 20 referencess 10 Soviet and 
10 English, 
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State Univ imeni V. I. Lenin); 200 copies; free; list of author's 
‘works on pp 33-34 (35 entries); (KL, 6-61 sup, 191) 
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; E201/E491 
AUTHORS : Lisitsa M.P. and Strizhevskiy, V.L. 
TITLE: The Temperature Dependence of the Intensities of 


Vibrational Absorption Bands in Gases 
PERIODICAL: Optika i spektroskopiya, 1961, Vol.10, No.1, pp.48-54 


as TEXT: | The authors consider theoretical aspects of the 
temperature dependence of the integrated intensities of / 
vibrational absorption bands of gases. Apart from the 
| "Boltsmann factor" (Ref.4), the authors consider the effect of 
anharmonicity of internal molecular vibrations and the effect of 
light emission on the intensity of vibrational bands. Formulae 
are derived which give the temperature dependence of the 
integrated absorption, The new formulae differ somewhat from the 
usual expression, Comparison of the available experimental data 
ar | on carbon tetrachloride, bromoform, chloroform and other 
: molecules (Ref,1 to 3) ‘rith the new formulae showed fairly good 
agreement but further work is necessary for reliable conclusions, 
There are 15 references: 14 Soviet and 1 non-Soviet (translated 
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SMe : B181/B102 
AUTHORS: Lisitsa, M.-Pe, Strizhevakiy, V. Le, and Khalimonova, I. N. 
TITLE: | Anomalous intensity~distribution of vibration bands from 


Fermi resonance 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 145, no. 6, 1962, 1262-1264 


TEXT: The Fermi resonance in absorption spectra of multiatomic molecules © 

was studied theoretically, paying special attention to intermolecular 
interaction (A. S. Davydov, Teoriya pogloshcheniya sveta v moleknlyarnykh 
kristallakh - Theory of light absorption in molecular crystals - Kiyev, aS 
1951). It has been found that the doublet lines must be polarized at 5 
right angles to one another. Measurements made in polycrystalline layers 

of ocr, showed that both lines are polarized equally. Absorption in the’ 


region of vibration from plane deformation of the symmetry B, with the 


complex term of the same symmetry were studied in the case of liquid and 
crystalline iodobenzene and chlorobenzene. The intensity ratio of the two 
doublet’ lines Tf ke is almost 1 for cl), for the liquid benzenes < 0.1, 
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for ilodobenzene crystal (T = -35 to -167°) about 10, and for crystallized 
_ chlorobenzene about 1. The anomalous intensity ratio can be explained by f 
the results arrived at in an earlier paper (V. L. Strizhevskiy, Optika i 
_ Spektroskopiya, 8, 165, 1960). If v and v! are resonance terms and if J 
- 2L 2 : 
: vv! k--1 6 : . 
a 1, ,/1,7 1, then the condition 3 < - “Er eT? K?13 (1) is obtained ae 
| - where Loy! is the matrix element of the vibration energy transfer fron 
| molecule to molecule, 5 is the "natural" distance of the splitting com- 
; ° ° to) 
| ponents k = Poy! Pow! Poy and Poy: are the matrix elements of the dipole 


moment for thé corresponding transitions. If Lyi <0 and 6>0, then 


2 | 204 . . . 
ie () ‘e 1> St (2) is obtained from (1) where * is the distance of the 


t 


doublet maxima. From (1) and (2) it follows that a migration of the 
vibration excitation in the crystal, which makes intermolecular resonance 


“ possible, is the cause of the anomalous intensity ratio. There are 
: 3 figures, ’ ‘ . 
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“Gata agree well for. the most intense longer wavelength bands at’ 690 and 759 en 


a sup ~1,but-show’significant divergence for the weaker-shortest wavelength band 


(1077-em sup-=1). The divergence is partly explained by the distortion of the 
dispersion curve in the region of relatively weak bands; additional factors are 
the use of the free electron mass and charge in the computation formulas (instead 
of an effective mass and effective charge) and the possible influence of exciton 
effects. Orig. art. has:.8 formulas, 5 figures and 1 table. 


- SUBMITTED: o60ct62. == DATE ACQD: 15Jul63. «CEN (00 


“SUB CODE: 00° NO REF SOV: 00k. 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3" 


“Ej 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3 


we Sm fe ORE e Site eet? 3 a 
: E 
a 
1 eet 7 i, 
anne ert ey ee 


“7 Pr:  Shsorotion of infrared radiation by free carriers in silicon 
nigh temperatures 


e 
SOURCE: Fizika tvercdogo tela, v. 6. nu. 3, 1964. 2880-2882 b 
‘op oC TAGS: optical phonon, acoustic phonon, phcnon scattering, = 
-. ack-rption, silicon 2 

SONS Te Tr order to determine the rele of orticzal shorans in the 

fs on BP PIES. SEINE Se ete a Ss : 
in®rared absorption spectrum of p-Si in the region i--15 4 at 

es ahove the characterigtic cemmescratare For tive ey Ue atin 
Sipe pe eenreanreeed © wees Se SA eee eS Ke eee ere ee ey Se ere e 
ca bopre anc the maeasiirvoment oe worse vee gt hts an THM © 7 Gee 3 


Tha tmnerraaca in aherarnt rar hers vot rae aAnamcrt tor 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930110013-3 


e . 


Bo OgeS 


ACCESSION NR? AP4044976 Oo 


found to he proportional to the wavelength raised to the (1.4 + 0.2) 
“er, and 1$ in good agreement with theoretics}] veasults nased cn 
assumption that the carriers are scattered by acoustic phonons. 
esults also indivwate that scattering by optical phonons is 
cewrtligible. Orig. ari. has: 2 figures and 5S fcrmilas. 
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TITLE: Investigation of infrared abseorerion in giltean at high temp- 
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SOvRCE: Ukrayfins'kyy fizychnyy zhurnal, v. 9, mo. 12, 1964, 1300-1305 
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AUTHOR; Viesenko, N.A.3 Lisitsa, MP. ; Doge Va bie Bs aes 


TITLE: Optical constants of photosensitive lead sultide layers, 
SQURCE: Optika 4 spektroskopiya, v.16, n0.2, 1964, 397-903 

TOPIC TAGS; optical constant, reflection, t meaaitas Be 
SASF: , : ransmittance, transnissi 

; absorption coefficient, ‘index of refraction, lead fuiside, lead s ulfide costang.” 


there were measured the |. 
layers in the approximate range from 6.4 to 8.5 yt. A fur! }' ! 


re of ‘the ‘long wavele 2 ! 
- adjacent to the roar Tal rade edge. Tho thickness d of the layers were der 
: y an interforomotric method Tho transmittance se 

e e T Wi piace x 
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aI 7 
i the Fetigction ‘from the specimen with the reflection from a standard mirror with a: 
known R; & UM-2 monochromator with an AgS photocell was used for the visible region: ° 
measurements; an IKS-6 spectrophotometer for the measurements in the infrared. The . ao 
values of the absorption coefficient k and the index of refraction n were calculat~: 

ed on the basis of the measured values of T, R, R' and d by means of foraulas ad- ti 
duced in the paper. The inferred values. are presented in the form of curves and a : 
table for n, and compared with the corresponding constants for PbS single crystals,! say 
| taken from the literature. In the 1 to 4 y region the index of refraction changes i 
(little, but remains consistently below the value for single crystals. In the wave- ti oe 
‘ length region below 3 1 the absorption spectrum of the filns agrees with. the absorp. Mee 
i tion spectrum of single orystals, but in the longer wavelength region exhibits ad- ho , 
;, ditional absorption that depends to some extent on the size of the erystallites,. ee ot 
o Mais additional absorption is tentatively attributed to the presence in layer crys-; 

> tals of a high concentration of structure defects, for this absorption tends to de~: 
“exease with increasing crystallite size. The nature of the absorption plateau is te 

; discussed and the absorption in this region is associated with an exciton mechan- nen 
‘ism “The authoxs are sincerely grateful to V.Ye.Lashkarev for his interest in the | 


cwork and discussion of the results, and to P.P.Pogoretshiy and I,K. Khalimonova for! .. a 
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: © | RETLES | ‘Control of the quality of plane opt tical surfaces e 


2 SOURCE: © Zhurnal prik ladnoy ‘spektroskopit, v. 2, no. 5, 1965, noesake jee 
|rorre TAGS: quality control, optic research, surface property 


. ABSTRACT: 7 procedure and ‘apparatus ‘are. described ‘for the control of.” 
‘| the. ‘quality of. the: flat optical surfaces with accuracy not lower than| .». 
-“1Q.01 of. the wavelength of visible light. The procedure is based on ihe. | 
>, dmmlti- frequency. multipath interference, first used by D. R. Herriott |- ~ 
ane (JOSA v. 51, 1142, 1961)... ‘the snoounneeat nd planeness of the entire 
surface can be ‘checked simultaneous ly by illuminating the sample with 
a set: of monochromatic. light beams of nearly equal frequencies. An 
joptical diagram of the apparatus is shown in Fig. 1 of the Enclosure. 
|The monochromatic set;‘of beams was generated by means of a single a 
jRonochroma tor (UM-2), F with | a set of equa tekeet: slits placed in the | 
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“plane of the’ entrance slit..- The 4nterference fringes were measured . 

“oa \with the aid of “a microscope (MIR-12). The apparatus was thus made up 

- jf inexpensive and readily available parts. Surface defects could be | = 

.. \readily detected with accuracies 0.00m1 if the mid-section of the =| 

\yigible spectrum was used... The apparatus can be used to control sur-|  - —& 
lface inhomogeneities not..only. f transparent putialso of opaque objects... 


|. Jorag. art. hast 4 figures “formulas and 1 tables 
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